Summary. Preovulatory bovine follicles (n = 28) were collected at different times after the onset of standing oestrus until shortly before ovulation. In-vitro conversion of tritiated androstenedione in the presence of NADPH by homogenates of the follicular wall was compared in phases relative to the LH peak.
Introduction
In general the preovulatory peak of luteinizing hormone (LH) is believed to terminate oestradiol synthesis by preovulatory follicles (sheep : Moor, 1974;  pig : Ainsworth, Tsang, Downey, Marcus & Armstrong, 1980; cow: StaigmiUer, England, Webb, Short & Bellows, 1982) . In the cow, the oestradiol concentration in the fluid of preovulatory follicles decreases about 6 h after the preovulatory LH peak (Dieleman, Kruip, Fontijne, de Jong & van der Weyden, 1983b) , and the androstenedione concentration in the follicular fluid falls sharply, coinciding with the LH peak (Dieleman, Bevers, Poortman & van Toi, 1983a) . This indicates that oestradiol synthesis in vivo is terminated by an immediate inhibitory action of the LH surge on androgen production, causing depletion of the aromatase substrate. However, inhibition of this enzyme complex appeared during phase 2 of the development of preovulatory follicles (Dieleman et al, 1983b) , as indicated by the continuous increase of the ratio of oestrone and androstenedione concentrations in the follicular fluid until 14 h after the LH peak (Dieleman et al, 1983a) .
In the present study, therefore, we investigated whether inhibition of the aromatizing activity does occur in the cow at about 14 h after the preovulatory LH peak. animals, assessment of the luteal function by estimating the progesterone concentration in the peripheral blood with a rapid radioimmunoassay (RIA) twice a day and detection of oestrus were as described previously (Dieleman et al, 1983b) oestradiol, about 1-8, 0-8, 0-9 and 5-0 kBq respectively) was added in a known proportion in 10 pi for recovery and recrystallization purposes. Subsequently, the residues after evaporation under N2 were subjected to filtration on Sephadex Scheffé (1959) .
Results
The time when the maximum LH level was recorded in peripheral blood was defined as the LH peak. For animals kept in circumstances similar to those in this study, the mean + s.d. intervals between the onset of oestrus, i.e. first standing oestrus, and the onset of the LH surge (first elevated concentration of LH followed by higher values) and between the maximum LH value and ovulation, have been reported previously to be 1 -73 + 2-35 h and 24 + 1 -4 h respectively (Dieleman et al, 1983b) .
Before the LH surge (phase 0) 8 follicles were collected; the mean (+s.e.m.) diameter and weight of the follicular wall were 17-9 + 0-9 mm and 345 + 40 mg respectively. After the LH peak 20 follicles were collected: 5 at 0-6 h after the LH peak (phase 1 ; size and weight: Text- fig. 1 fig. 1 ) showed three significantly different periods : before the LH surge; from 0 to 14 h after the LH peak; from 14 h until ovulation. The increase of the production of oestrone ( analysis of these sums produced the same significant differences as observed for oestradiol. Analysis of variance of the ratios between the conversion percentages of oestrone and those of oestradiol in the phases between onset of oestrus and ovulation showed no significant differences ; it remained constant also during incubation (overall mean: 0-130 + 0-005, = 84). The one follicle collected shortly after ovulation showed a low conversion percentage of oestradiol after incubation for 30, 60 and 120 min (0-56, 100 and 1-51% respectively) and conversion into oestrone was near the detection limit, i.e. <0T%.
The production of intermediary steroids is summarized in Table 2 . The relative pattern of the conversion into 19-hydroxyandrostenedione was similar to that of oestradiol in the phases between onset of oestrus and ovulation. Shortly before ovulation (phase 3) the production of testosterone was higher (P < 005) than before the LH surge (phase 0). The unidentified steroid fraction mainly showed a mobility on Sephadex LH-20 similar to that of 19-aldehydo-androstenedione, and the presence of 19-hydroxytestosterone could not be demonstrated. (Hillier, 1981) . Moreover, using homogenates of the follicular wall avoided possible deprivation of unknown thecal factors affecting granulosa aromatase activity as suggested by the in-vitro experiments of Lacroix et al. (1974) with separated and recombined bovine thecal and granulosa cells. Assuming that the concentrations of steroids in the wall of preovulatory bovine follicles are similar to those in the fluid, as in sheep (Murdoch & Dunn, 1982) , the concentration of tritiated androstenedione (0T22 pmol/1) used in the present incubation experiments was about 4-fold higher than the concentration of endogenous androstene¬ dione of the wall of the preovulatory follicles before the LH surge (phase 0) ; its concentration in the fluid of preovulatory bovine follicles during this phase is 1 -4 pmol/1 (Dieleman et al, 1983a) , which would give an androstenedione concentration of 0-028 pmol/1 after correction for the concentration of homogenate during incubation. Hillier, Reichert & Van Hall (1981) showed that the androgen concentration in the fluid of human preovulatory follicles is sufficient to permit maximal aromatase activity of the granulosa cells in vitro. Although thecal cells are capable of androgen synthesis in vitro without exogenous substrate (pig: Evans, Dobias, King & Armstrong, 1981) , endogenous androst¬ enedione production during the present experiments probably did not interfere with the production of tritiated oestrogens, because this production remained constant throughout the period 0 to 14 h after the LH peak, whereas a sharp decrease to one seventh of the androstenedione concentration in the fluid has been observed in follicles during phase 1 (0-6 h after the LH peak: Dieleman et al, 1983a) . It is therefore assumed that the sum of the oestradiol and oestrone production in the in-vitro system used reflected the in-vivo changes of the aromatizing ability of the preovulatory follicles. The high conversion into oestrogens and their production ratio before the LH surge are in accordance with the high oestradiol concentration and the ratio between the concentrations of the two steroids in the fluid of follicles at phase 0 respectively (Dieleman et al, 1983a, b) . FromOto 14h after the LH peak (phases 1 plus 2A) the aromatizing ability remained constant at a lower level (not significant) than in the preceding phase before the LH surge, but conversion into oestrone was lower and the percentage of remaining androstenedione higher than in phase 0. This may be due to the possible difference in aromatizing capacity of the mural granulosa cells and those bordering the antrum, and to the lag between the times at which LH reaches these cells. Passage of LH from the thecal blood capillaries through the avascular membrana granulosa to the antrum takes about 4 h as indicated by the LH peak in the follicular fluid at 4 h after the peak in the peripheral blood (Dieleman et al, 1983a) . Also the aromatase activity may be affected by changes in thecal cell function as indicated by the elevated progesterone concentration and the sharp decline of the androstenedione concentration in the follicular fluid during phase 1 (Dieleman et al, 1983a, b) . Saidapur & Greenwald (1979) showed that progesterone administered in vivo depresses the oestradiol concentration in the peripheral blood of hamsters. In the cow, in phase 2B (14-20 h after the LH peak) the aromatizing ability had decreased to about one third of that in the preceding phases 1 and 2A. Thereafter in phase 3 it decreased further until ovulation. The one follicle collected shortly after ovulation showed a still lower aromatizing ability, and histological examination of this structure revealed an intact membrana granulosa with a luteinized appearance similar to that of preovulatory follicles at phase 3 (Dieleman et al, 1983b) . This is in accordance with the findings of Henderson & Moon (1979) (Dieleman et al, 1983a) . Furthermore, these findings are consistent with the reported lower aromatizing ability of bovine granulosa cells collected 10-15 h after the LH peak than of cells before the LH peak (Fortune & Hansel, 1979) . Oestradiol production by preovulatory bovine follicles in vivo is probably terminated by an immediate inhibitory action of LH on thecal androstenedione production (Dieleman et al, 1983a) , but the effect on the activity of the aromatizing enzyme system takes about 10 h to become evident. It may be assumed that the granulosa LH receptors are saturated at 4 h after the LH peak in the peripheral blood (Dieleman et al, 1983a) ; Ireland & Roche (1982) reported a 5-fold lower binding capacity for hCG of bovine granulosa cells collected after than before the LH surge. Whether the preovulatory LH peak inhibits aromatization by a direct or indirect action on the aromatizing enzyme systems needs further investigation. Suzuki & Tamaoki (1983) reported an acute decrease of cytochrome P-450 in rat preovulatory ovaries after treatment with hCG, but the activity of NADPH-cytochrome c reducíase was not significantly impaired.
Four phases of preovulatory development can be distinguished with regard to changes in the steroidal microenvironment of the bovine oocyte (Dieleman et al, 1983b) which is considered to be mature at phase 3 (Kruip, Cran, Van Beneden & Dieleman, 1983) . The results of this study show that one phase (phase 2) can be subdivided according to the eventual inhibition of aromatase.
